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WHAT IS CLAIMED 
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A method of rejuvenating a primary cell, comprising: / 
transferring a primary cell, the nucleus from said primary cell or 
chromosomes from a primary cell to a recipient^ocyte or egg in order to 
generate an embryo; 
obtaining an inner cell mass, embj^onic disc and/or stem cell using said 
embryo; y< 

injecting said inner c^ll mass, embryonic disc and/or stem cell into an 
immune-compromised animal to form a teratoma; 
isolating said resulting teratoma; 




separating the different germ layers for the purpose of identifying 
specific cell types; 

isolating a cell of the same type as the primary cell. 

The method of Clainp 1, ^herein said primary cell is a senescent^ 
"Is near senescence. 



20 



3. The method of Claim 1, wherein said cell isolated from^smd^uctear 
transfer teratoma has telomeres that arqLon-^^rage at least as long as those of cells 
from a same agg^contfoT teratoma that is not generated by nuclear transfer techniques. 
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5^J0jo — ^ 4 The method ofjlaim 4,\yherein said telomeres are on average-kyngSr** 



than those of cells from a^s^ne^ge-^ontronSratoma that is not generated by nuclear 
tpi^ferlechuiiques . 

5 5. The method of Claim 2, wherein said primary cell is a fibrobla^ 

6. The method of Claim 1, wherein ^aid impatffie-compromised animal is a 
SCID or nude mouse. 

10 ^ 7. ThejpetKod^of Claim 1, wherein said primary cell has at least one 

alteration^tdme genome. 
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8. A method of making a primary cell having 0*e same genotype as a first 
cell which is of a different cell type, comprising: 

a. transferring the nucleus from^smd first cell to a recipient oocyte in order 
to generate an embryo^ 

b. obtaining an irnle^cell mass, embryonic disc and/or stem cell using said 
embryos 

c. injecting said inner cell mass, embryonic disc and/or stem cell into an . 
immune compromised animal to form a teratoma; 

d. I isolating said resulting teratoma; 
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e. separating the different germ layers for the purpose of identify! 
specific cell types; 

f. isolating a cell of a dif&refiftype than the first cell, 
wherein the telomefes-tSfsaid new primary cell are at least as long the telomeres of a 
same#g£control cell in a teratoma not generated by nuclear transfer techniques. 





9. The method of Claim 8, wherein said first cell is a senescent cell or a ce) 
that is near senescence. 

10. The method of Claim 9, wherein said first cell ^isiTfibroblast 

1 1 . The method of Claim 8, \Vl^rdin siaid primary cell is of a type selected 
from the group consisting of smoptfi muscle, skeletal muscle, cardiac muscle, skin and 
kidney. 

Yl.X The method of Claim 8, further comprising growing said cell of a 
diffei'ent type in the presence of growth factors to facilitate further differentiation. 

^ \ 13. The method of Claim 1 1, wherein said pri mar y cell is u secLto-^nerate^S ^ 
tissue^fcrtfans^ patient in need of a transplant). 
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14. The method of Claim 8, wherein the genome of the first cell is alters 
prior to nuclear transfer. 




15. The cell isolated by the me 
l^^The tissue isolated by the method of Claim 13. 

17. The method of Claim 7, wherein said genetic alteration comgrisesllie^ 
transfection of at least one heterologoi 




18. The metfibd of Claim 7, wKerein said genetic alteration comprises the 
dismptidfTofaTl^ 



19. The method of Claim 14, wherein said genetic alteration comprises the 
transfection of at least one heterologous gehe. 




20. TTigjaaethod of Claim ftrwherein said genetic alteration comprises the 
disnafSuon of at least one native gene. 



\2l. A method of perfbnrung-eompound gene lie manipulations-ift^primary"'^ 



cell, comprising*f^uvenating said primary cell between genetic manipulations using 
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nuclear transfer into a recipient oocyte, wherein said cell is passaged to a senes^enfor 
near-senescent state prior to nuclear transfer. 

22. A method of perfomiingcompound genetic manipulations in a primary 
cell, comprising rejuventfmig said primary cell between genetic manipulations using 
nuclear transfer into a recipient oocyte, wherein said cell is induced into a senescent- 
ljk^or near-senescent-like state prior to nuclear transfer. 

23. The method of Claim 21, whereby rejuvenation results in an embryonic 
cell that has telomeres at least as long on average as a same age con^ol^mbryonic 
cell. 

24. ^A^fimary cell that has been genetically altered according to the method 
of G&iim 21. 



^\J^_GX-^ 25. A method of making a genetically altered animal having the_5ame~""*^ 
genotype as the cell of Claim 24, comprising 

a. transferring the nycleHsof said cell into a recipient oocyte, 

b. generating an embryo or embryonic stem cell from said nucleated 
oocyje^ 
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and 



c. introducing said embryo or embryonic stem cell into a recip^t^efnale^ 



d. allowing said embryo embryonic stem cell to fully develop such that 
said female delivers a newborn animal having the same genotype as said 
^pvitnary cell. 



26. The genetically altered animal produced by the method of Claim^S, 
whereby said animal has telomeres that are at least as long on average j&a. same age 
control animal. 



27. A method of re-cloning a clc 



limal using nuclear transfer 



techniques, wherein the donor cell u^etHbsSupply the nucleus of the re-clone is a cell 
that is senescent or near senescence. 



28^/ihe method of Claim 25, wherein said re-cloned animal has been 
genetically altered with respect to the cloned animal. 




29. A method of making^r^ blastocyst^ teratoma"" 

embryo, fetus or animal^ontaifiing at least two genetic modifications, comprising: 
a^-^ obtaining a primary cell from an animal of interest, 
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b. making a first genetic modification to said primary cell by inserting 
heterologous DNA and/or deleting native DNA, 

c. allowing said genetically modified primary cell to multiply to 




senescence or near-senescence, y 

d. using a first genetically modified senescent or ne^r-senescent cell as a 
nuclear donor for nuclear transfer to an enucleated oocyt^or an enucleated fertilized 
egg, 

e. obtaining a cloned inner cell mass, blastocyst, teratoma, embryo, fetus or 
animal having said first genetic modification^ 

f. obtaining a cloned primary cxll from said cloned inner cell mass, 
blastocyst, teratoma, embryo, fetus ODanimal, 

g. making a second gejietic modification to said cloned primary cell by 
inserting heterologous DNA aj^/or deleting native DNA, 

h. allowing said^cond cloned primary cell to multiply until senescence or 
near senescence, 

i. using' a senescent or near-senescent cloned primary cell having said first 
and second gei^tic modifications as a nuclear donor for nuclear transfer to an 
enucleated^ocyte or an enucleated fertilized egg, and 

j./ obtaining a re-cloned inner cell mass, blastocyst, teratoma, embryo, fetus 
or animal having said first and second genetic modifications. 
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30. The method of Claim 29 further comprising steps where said re-clonec 
inner cell mass, blastocyst, teratoma, embryo, fetus or animal is again re-cloned/und 
wherein a third genetic modification is made such that the further re-clone Ijas the first, 
second and third genetic modifications. 



3 1 . The method of Claim 30, wherein said further re^clone is generated by 
nuclear transfer techniques using a senescent or near-senescent donor cell. 



32. The method of Claim 29, wherein said re-clone has telomeres that are at 



least as long on average as a same 
nuclear transfer techniques. 




tnaff animal that was not generated using 



33. The method of Craim 31, wherein said further re-clone has telomeres 



that are at least as long on^verage as a same age control animal that was not generated 
using nuclear transfer techniques. 

34. The method of Claim 29, wherein the genetic modifications involve 
genes that zfre responsible for immunological function. 



35. The method of Claim 29, wherein said animal of interest is an ungulate. 
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36. The method ofC^^L lI5^vv4 K > rcin said animal of int e r e st is a b oyifld^ 



a \ _ 

37. A method of re-settin& the-Hfespan of senescent or near-senescent cells, 



comprising^ansferring the nucleus of said cell into a recipient oocyte. 



38. The method of Claim 37 wherein said recipient oocyte is of a differ^m 
species than said senescent or near-senescent cell. 

39. The method of Claim 37 further comprising g^n^rating an embryo or 
embryonic stem cell from said nucleated oocyte. 

40. A method of identifying at teapt one gene that either directly or indirectly 
enhances telomerase activity, con^ria&ig, screening a cDNA or mRNA library 
generated from an embryo or embryonic stem cell for members that enhance 
telomerase activity in a senescent or near-senescent cell. 

4 1 . The inethod of Claim 40 whereby enhancement in telomerase activity is 
measured by nafeasuring for enhanced expression of a telomerase reporter gene. 

P2. The method of Claim 41 wherein said telomerase reporter gene is a 
construct comprising the hTRT gene fused to a reporter gene. 
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43 . The method of Claim 42 wherein the construct comprises a gene fiisioi 

44. The method of Claim 42 wherein the construct comprises a protein 



fusion. 



45. The method of Claim 40 whereby enhanced teloiperase activity is 
measured via the TRAPeze assay. 

46. The method of Claim 40 whereby \atd cDNA or mRNA library is 
subjected to subtractive hybridization yittyja j^fy^A or mRNA library from a senescent 
cell prior to library screening. 

47. A method of identifying at least one gene that either directly or indirectly 
suppresses telomerase activity, comprising, screening a cDNA or mRNA library 
generated from a senescent or near-senescent cell for members that suppress 
telomerase activity in an embryonic stem cell . 



48. The method of Claim 47 whereby a decrease in telomerase activity is 
measured by measuring for decreased expression of a telomerase reporter gene. 



-53 - 



Attorney Docket No. 000270-1 1 1 



49. The method of Claim 47 wherein said telomerase reporter gene is a 



construct comprising the hTRT gene fused to a reporter gene. 



50. The method of Claim 49 wherein the construct comprises a gene fusion. 



5 1 . The method of Claim 49 wherein the construct Comprises a protein 



fusion. 



52. The method of Claim 47 wherpbyytelomerase activity is decreased via a 
10 protein interaction, and a decrease in telo^i^a^b activity is measured via the TRAPeze 

assay. 

53. The method of Claim 47 whereby said cDNA or mRNA library is 
subjected to subtractive hyuridization with a cDNA or mRNA library from an 

15 embryonic stem cell prior to library screening. 

method of identifying a protein that enhances telomerase activity, 

comprish 

'a. collecting fractions from the cytoplasm of an oocyte, 
20 / b. adding them to a cell-free system designed from a senescent or near- 

sqhescent cell, and 
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c. measuring for changes in telomerase activity that result from exposure to/ 
specific oocyte cytoplasmic fractions. 

55. A gene identified by the method of Claim 40. 

56. A gene identified by the method of Claim 47. 

57. A protein identified by the method of Claini 54. 



10 



58. A method for screening for c 
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comprising exposing an embryonic stem 



using a senescent or near-senescent doi 



said compound inhibits telomerase/activity 





mds that inhibit telomerase activity, 



nerated by nuclear transfer techniques 
a compound to determine whether 



59. A compound identified by the method of Claim 58. 

60. A pnarmaceutical composition comprising the gene of Claim 55, or a 
portion or a transcription product thereof, for the purpose of enhancing telomerase 
activity^m a subject in need of such enhanced activity. 
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61. A pharmaceutical composition comprising the gene product encoded by/ 
the gene of Claim 55 for the purpose of enhancing telomerase activity in a subjecnn 
need of such enhanced activity. / 

62. A pharmaceutical composition comprising the gene o&Claim 56, or a 
portion or a transcription product thereof, for the purpose of suppressing telomerase 
activity in a subject in need of such suppressed activity. / 

63. A pharmaceutical composition comprising the gene product encoded by 
the gene of Claim 56 for the purpose of suppressing telomerase activity in a subject in 
need of such suppressed activity. u /\J 

64. A pharmaceuticaLcomposition comprising the protein of Claim 58 for 
the purpose of enhancing telomerase activity in a subject in need of such enhanced 
activity. / 

65. Ac gene encoding the protein of Claim 58. 

jd6. A pharmaceutical composition comprising the gene of Claim 65 for the 
purpose of enhancing telomerase activity in a subject in need of such enhanced 
activity. 
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67. A pharmaceutical composition comprising the compound of Clair 
for the purpose of inhibiting telomerase activity in a patient in nped^fsuch decreased 
activity. 



68. Anjethod for activating endogenous telomerase for the purpose of 
ejtferrdmg the life span of a primary cell. 
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